Introduction
The 14 papers in this special issue discuss the roles of information and communication technologies (ICTs) in a wide range of major societal challenges, including employment, climate, health, and human migration. An overview of the special issue process can be found in the Appendix. A tabular summary of the 14 accepted papers is shown in Table 1 .
The importance of the societal challenges addressed in these 14 papers makes this special issue significant and interesting in its own right. However, some readers may believe the special issue has little to offer to them, particularly if they study enterprise technologies in Western corporations. Nothing could be further from the truth.
In this introductory commentary, we discuss four major implications of these papers for any IS research that aims to contribute to the improvement of societal or business conditions. The implications are
• That IS researchers interested in societal or business change should expand their definitions of theory to include theories of the problem and theories of the solution; however, any single paper should only have to work with one of these two alternative theory types.
• That IS researchers interested in societal or business change should explicitly define the ICT artifact in both broad and specific ways, include affordances and constraints provided by the ICT artifact, and explicitly examine the unintended consequences of the ICT artifact.
• That IS researchers interested in societal or business change should consider emergent digital designing as a replacement for organizations.
• That IS researchers interested in societal and business change should couple research findings with public policy and regulation recommendations where relevant.
Embracing an Expanded Definition of Theory
Editing this special issue has reinforced our beliefs and those of others (e.g., Avgerous 2013; Gregor 2006; Grover et al 2008; Markus 2014; Rivard 2014; Weber 2012 ) that our field has problems with "theory" and needs to adopt a broader definition of what theory means. During the review process, reviewers frequently took exception to what we thought to be promising papers. In many cases, reviewers' objections focused on authors' use of theory. As we tried to make sense of the reviews, we identified conflicting ideas of what theory is and how it should be used in IS research. From these observations, we concluded that most received definitions of theory are too restrictive, particularly but not exclusively where societal challenges are concerned. We believe that our field would do well to include in our collective definition of theory two types of theoretical contributions that we call the theory of the problem and the theory of the solution.
Research articles should be encouraged to make a contribution of either type; in fact, attempting to contribute to an understanding of both of problem and its solution simultaneously might promote superficial research.
A theory of the problem aims to elucidate a specific organizational or societal challenge such as supply chain bullwhips, gaming addiction, inefficient business processes, or homelessness. As a contribution to the IS discipline, the problem studied will be related to ICT use (e.g., poor data quality or lack of system interoperability) or it might be a problem that ICT is expected to help solve (e.g., inefficient energy management (Ketter et al. 2016) or unproductive soil use (Jha et al. 2016) . A theory of the problem would assemble (or illustrate with empirical data) different understandings of how and why a problem occurs from various relevant theories and empirical findings about conditions that make a difference in problem outcomes. The aim here is not to create a complex, comprehensive model for its own sake, but to clarify rival problem statements, explanations, and potential action levers for tackling the problem. For example, a theory of the problem of infant mortality in rural India (Venkatesh et al. 2016 ) might include such factors as traditional infant care practices, availability of health care facilities and professionals, education in modern health practices, and social influences from family and friends, while combining them with coherent arguments that unite the disparate parts or differentiate rival problem statements.
A theory of the problem is not a theory of the same sort as actor-network theory (Latour 2005) or communication media choice theory (Te'eni, 2001 ), but it is a theory-defined as an argument specifying relationships among conceptual elements-of an important substantive problem. It is rare for important substantive problems to have a single clear consensus problem statement. People often disagree on relevant outcomes, appropriate metrics, causes, and contributing factors, let alone on if or how the problem should be solved. Divergence in problem definition is often more acute when researchers study phenomenon in cultural contexts different from their own. The aim of a theory of the problem is not to gloss over these conflicts of values and beliefs but to specify the role of divergent perspectives in the problem situation.
Second, we also propose the theory of the solution as a legitimate alternative theory genre for IS research. This type of theory would address how and why ICT is expected to contribute to solving a particular organizational or societal problem, along with the additional (non-ICT) conditions necessary for the success of the ICT solution. For instance, a theory of the solution might spell out precisely how a kiosk that dispenses health information can be expected to contribute to a reduction in infant mortality in India (e.g., by countering ineffective folk practices) and the conditions that might lead to its success or failure (e.g., a trained intermediary at the kiosk, friends and family who disparage modern ideas) (Venkatesh et al. 2016) . As another example, a theory of a solution to the problem of delivering government benefits safely to citizens might feature, in addition to technology, the need for intermediaries to define and evolve their own roles (Leonardi et al. 2016) or the importance of a single, welldefined and time-delimited "killer application" of benefit to citizens (McGrath 2016) .
A theory of the solution is not a theory like a theory of IS implementation, but it is a theory (an argument specifying relationships among conceptual elements) of how and why ICT is expected to make a difference with respect to a specific important substantive problem in a specific context. It is not a deficiency of ICT that it cannot solve important problems all on its own: part of the value of IS scholarship is to identify the complementary assets and specific configurations associated with success.
We argue that these two theoretical contributions-of a theory of the problem and a theory of the solution-are distinct from theories of a phenomenon (such as technology use, computermediated communication, or IT governance) because theories of the problem and theories of the solution make explicit value judgments that the situation is problematic from the perspective of certain stakeholders and needs to be improved.
However, by advocating a legitimate role in IS research for substantive theories of the problem and substantive theories of the solution, we do not mean to suggest that only phenomena-focused research is valuable; nor do we aim to discourage research that is general theory-focused. Rather, we believe that the IS field can benefit from accepting these alternative theory types as legitimate conceptual innovations in several ways. First, they are likely to be more IS relevant than theories imported from other disciplines. Second, they can support IS design science efforts to create better ICT artifacts. Third, they can inform policy makers and managers. These benefits apply, we believe, not only in the context of societal challenges like those in this special issue, but also in research involving Western organizations.
Evaluating Alternative Conceptualizations of the ICT Artifact
Editing this special issue has reinforced our belief in the value of our field's efforts to theorize the "ICT artifact" and its role in individual, organizational, and societal outcomes. The papers in this special issue are exemplary in this regard and offer important lessons for all IS research irrespective of topic. IS researchers studying traditional Western business contexts can increase their theoretical contributions by appropriating specific theoretical insights in these papers and by emulating them in three ways: adopting appropriate definitions of the ICT artifact, focusing on technology affordances and constraints, and explicitly searching for unintended and negative consequences of ICT use.
Appropriate Definitions of the ICT Artifact
IS researchers always face a conundrum when choosing how to define and address the ICT artifact. First, the theoretical centrality and definition of the ICT artifact concept have long been debated in our field, and different views persist (Benbasat and Zmud 2003 ,Orlikowski and Iacono 2001 , Weber 2003 . Second, there are tradeoffs between breadth and specificity of conceptualization.
Broad definitions, which include human activities (e.g., process changes and education) in addition to devices, software, and data, increase the likelihood that the researcher will capture the specific elements that make a difference in the outcomes observed. However, if definitions are too broad, critical elements and interactions may be obscured. Conversely, too narrow definitions, such as those that only include technical elements, often miss the mark. The trick is to find the right balance of breadth and specificity. For example, McGrath (2016) compared Nigeria's biometric identity verification program with those of other countries.
Had she failed to examine the initial applications of the technology and the enrollment processes, she would not have been able to show how and why other programs succeeded while Nigeria's program failed.
However, the 14 papers in this special issue do not all conceptualize the ICT artifact in the same way. For example, for Ganju et al. (2016) , the focus is on the number of fixed and mobile telephones and the telecommunications infrastructure for Internet access in various countries. For Chan et al. (2016) , the ICT artifact is online hate-related information. Deng et al. (2016) delve into specific features of the Amazon Mechanical Turk platform along with its terms of use and the practices of requestors. Despite these differences, two main strategies emerged from the articles to achieve an appropriate balance.
First, in general, the special issue papers focused on the use of ICT artifacts, not simply their availability. Jha et al. (2016) , for instance, explain how eKutir's farming applications were delivered to farmers by trained intermediaries who had financial incentives to promote application use. Díaz Andrade and Doolin (2016) describe in rich detail how refugee families make use of the personal computers and online access that were provided to them with training by the New Zealand government. Oreglia and Srinivasan (2016) show that women in China and India achieved a measure of empowerment by facilitating others' use of ICT. These papers combined a broad perspective on ICT with highly specific observations of how ICT was used.
Second, special issue authors tended to view use of ICT artifacts as a multiplex phenomenon, involving numerous types of actors with different goals and values, not just generic "users." For instance, Leonardi et al. highlight the wide range of actors involved in the process of delivering government benefits to citizens in remote areas: in addition to the government and the beneficiaries, there are banks, post offices, and retail stores. Selander and Jarvenpaa (2016) focus not only on the Swedish affiliate of Amnesty International as a user of social media, but also on the numerous individual supporters of the human rights movement, many of whom had substantially different values than the social movement organization. Careful comparisons across user types allow these authors to highlight essential theoretical elements despite very broad definitions of ICT.
We believe these strategies for addressing the conundrum posed by the ICT artifact are useful in research in traditional IS contexts, well beyond the context of grand societal challenges.
Inclusion of Affordances and Constraints in Future IS Research
Technology affordances and constraints theory (Faraj and Azad 2012; Gibson 1977 Gibson , 1979 Leonardi 2011 Leonardi , 2013 Majchrzak and Markus 2014; Markus and Silver 2008; Treem and Leonardi 2012; Volkoff and Strong 2013; Zammuto et al. 2007 ) is a lens that is particularly well suited to help IS scholars build theory about ICT use. An affordance (or a constraint) is defined as an action potential; it is a relation between a technology with certain features and a users' intent or purpose to which this technology is to be used. Thus, the focus is not on how ICT artifacts can be used, but on the actors' goals and capabilities related to potential ICT artifact use. By looking at technologies as sets of affordances and constraints for particular actors, IS researchers can explain how and why the "same" technology is used or has different outcomes in different contexts, thus deepening and enriching general and substantive IS theories.
Over half of the special issue papers made some use of concepts of affordance and constraints and several more can be interpreted in that light. For example, Miranda et al. (2016) show that social media affords policy advocates some ability to dominate the discourse on an issue while allowing for a democratization of discourse in other ways. Selander and Jarvenpaa describe how social media afford a social movement organization opportunities for "glocal" engagement (simultaneous pursuit of global organizational agenda and personal agendas). The paper by Díaz Andrade and Doolin and the paper by Oreglia and Srivasan explore how ICTs afford migrants opportunities to construct new identities without losing touch with distant relations. Leong et al. (2016) and Jha et al. (2016) describe how programs to promote the use of online services afford individuals new business opportunities within a depressed region. Deng et al. show how Amazon's platform and policies constrain crowdworkers (e.g., from disciplining abusive requesters) while affording them low-paid work.
These specific affordances and constraints should be considered as a focus for further IS research. The affordances in these papers-of dominating a discourse, glocal engagement of customers, new identity construction, individual business development, as well as constraints on individual empowerment-are likely to be equally applicable in both nonprofit and for-profit organizations. For example, social media can afford glocal engagement to corporations; this affordance deserves deeper theorization, description, and prescription. Similarly, researchers studying businesses developing digital business strategies should examine how technology affords individual entrepreneurship, not simply organizational initiatives.
Explicit Search for Unintended or Negative Outcomes
Over the years, there have been a number of calls for IS researchers to consider the unintended or negative consequences of ICT (Ash et al. 2004; Harrison et al. 2007; Majchrzak and Markus 2013; Sawyer and Rosenbaum 2000; Sein and Harindranath 2004) . However, less published IS research describes unintended or negative consequences. There are several possible explanations. Researchers might prefer to focus on antecedents of ICT use rather than on ICT's consequences. Researchers might privilege the goals of certain stakeholders rather than others (such as Amazon's business goals for Mechanical Turk rather than needs of crowdworkers). Researchers often have a pro-ICT bias and subconsciously veer away from acknowledging ICT-related harms. Reviewers might emphasize elegant theory, sophisticated method, or sensational findings, while discounting ambiguous empirical observations in publication decisions.
The papers in this special issue are exemplary in their attention to unintended, negative and even "dual" outcomes (Pool 1983 ). Chan et al. outcomes of ICT: the role of online information in promoting hate crimes. Ketter et al. (2016) report the unintended negative side effects (e.g., increased energy consumption) that accompanied the desired positive outcomes (lowered energy costs) during use of their simulation platform. Two papers in the special issue report dual effects, where nearly opposite effects occur simultaneously. For example, Miranda et al. strains informed public discourse on important policy questions; Deng et al. show that use of Amazon Mechanical Turk both empowers and exploits crowdworkers.
We believe this special issue demonstrates that all IS researchers should accept as default assumptions that (1) ICT can be deployed for "good" and "ill" purposes, (2) the consequences of ICT use can vary enormously, even in the same context, and (3) the effects of ICT use can sometimes be ill for some stakeholders, while also being good for others. The recognition that ICT can have both positive and negative effects, both intended and unintended, deepens our field's theorization of ICT. In addition, by remaining alert to the possibility of negative and dual effects, we can contribute to the work of design scientists who aim to develop better ICT artifacts, that is, ones that achieve better outcomes for a greater number and diversity of stakeholders.
One implication of our observations is that (use of) ICT may not always result directly in the outcomes that ICT is hypothesized to influence. ICT may be hypothesized to improve homelessness by nudging people to take their medication, but (even if people take their medications) they may not exit the state of homelessness. We believe that, while an IS scholar may hypothesize an intermediate outcome (e.g., adequate medication) as essential for a distant outcome (e.g., achievement of appropriate shelter), a reviewer should not require impact on the distant outcome as evidence that ICT has made a difference. We believe that ICT is indeed a powerful engine of societal change. However, we also believe that ICT does not operate alone. Instead "impacts" require a convergence of conditions of which ICT is only one. As a result, failure to show that ICT alone causes a particular outcome does not mean that ICT does not make a difference. A goal of our field, we believe, is to provide a more nuanced representation of how ICT impacts social phenomenon via upstream, intermediate, or downstream outcomes.
Striving for a New Understanding of the Organization
In much traditional IS research, organizations, as bounded recognizable entities with acknowledged members and managers, occupy center stage. ICTs are seen as designed and deliberately introduced by managers to achieve a clear business purpose; ICT use is seen to take place within organizational boundaries or at the interface between an organization and its customers (Wareham 2003) .
The papers in this special issue, however, remind us that this view of organizations is becoming less accurate in the digital world. The focus of many of these special issue papers is not on the managers who decide what ICT to implement. Instead, the focus is on the complex systems, subsystems, networks, individuals, and actions within which ICT is embedded. Instead of terms from traditional organization theory such as structure, goals, task segmentation, hierarchies, and boundaries, the terms used by the papers in this special issue are those of social theory, emergence, and complexity science. A focus on goals is replaced with an emphasis on managing tensions and adaptations. A focus on understanding why people leave and join an organization is replaced with an analysis of layers of embeddedness and value alignment. A focus on structure is replaced with an exploration of the emergence of networks and the evolution of ecosystems.
Editing this special issue has convinced us that this way of reconceptualizing the organization as a complex and decentered network or system of actors has great potential utility for many traditional IS research domains. The papers in this special issue offer two promising areas of theoretical development in future IS research: the roles of intermediaries and the process of emergent digital designing. (Deng et al.) , the Power TAC simulation platform (Ketter et al.) , the eKutir platform (Jha et al.) , and, of course, social media (the papers by Miranda et al. and by Selander and Jarvenpaa) . These papers remind us that platforms are powerful and that their governance can and should be carefully designed with an eye toward the values and needs of all actors in their networks (Wareham et al. 2014.) This focus on platforms and on multiple overlapping intermediary roles clearly applies to much traditional IS research (Klein et al. 2011) . Individuals who rent automobiles in Western countries are part of complex sociotechnical ecosystems involving not just car rental agencies, but also travel aggregators, automobile manufacturers, traffic management, location tracking, and communication and entertainment services, among others. Special issue papers afford a powerful strategy for surfacing and addressing the complex networks in which Western citizens and business organizations employ ICT.
The Roles of Intermediaries

Emergent Digital Designing
The special issue articles also call into question the historical view of organizational design that pervades much traditional IS research. Historically, organizational design was viewed as a process for creating structures to divide tasks, allocate tasks and decision-making authority to roles, motivate and reward appropriate behavior, and monitor and control through information flows (Puranam et al 2014) . The historical and longitudinal investigations in special issue papers show that this view of organizational design can be too static and too simplistic, not only for societal challenges, but also for Western businesses.
The new view of organizational design that emerges in these papers replaces terms like structure, decisions, antecedents, and control by the "network" concept of social theory and complexity theory concepts of emergence, catalyst, multilevel/multilayered, iterative, and conditions. Even the simplest organization is viewed as dynamic and interdependent with multiple layers of stakeholders, rather than a static entity with well-defined boundaries. The concepts of processes and routines are forsaken; in their place are assumptions of continual evolution, localized tensions, and digital action repertoires. For example, Selander and Jarvenpaa describe how the digital action repertoires of Amnesty Inter-national supporters brought about a near implosion of the organization while taking localized versions of Amnesty International's message to more people than ever before. As another example, Jha et al. discuss the evolution of the eKutir ecosystem through five phases as the organization and its micro-entrepreneurs learned from experience and built on success to recruit additional partners and offer new services.
The view of emergent digital designing exemplified in certain special issue papers is highly relevant to many traditional IS research concerns. Rather than study online communities as a bounded phenomenon, IS researchers should consider examining communities as a system within multiple systems, such that each actor is a part of other communities, and that what actors do online is mutually influenced by what they do offline. In addition to studies of consumer purchase decisions that are bounded by data provided by a firm or social media site, IS researchers should also consider that a purchaser's offline context for using the purchased good may have a greater influence on the purchase decision than a few online clicks. Studies of ICT implementation could be extended to capture the continual flux among emergent layers of affected actors. Relatedly, reviewers should feel empowered to ask for justification from an author for the boundaries of the phenomenon studied and suggest modifying those boundaries if appropriate.
Coupling Research Findings with Policy Suggestions
IS researchers are often intermediaries themselves-between the research rigor of their discipline and the C-suite executives (chief innovation, chief information, chief digital or chief executives) of the organizations they observe-whether the observations are derived from social media or e-commerce data or from interviews and ethnographies. IS researchers should take the opportunity as often as possible to offer policy recommendations to the organizations or civic structures from which the data are derived. Beyond mere recommendations, researchers can further understand how decision makers respond to them: do they shrug their shoulders, implement a small experiment, or strategize how to better serve an underserved population? Observing these reactions will enhance the design of future studies as well as increase the potential for impact, mixing rigor and relevance in an iterative cycle.
The studies in this special issue all have important policy recommendations. Because of the nature of the phenomena they study, policy recommendations are intended not only for C-suite equivalents (e.g., Amazon managers, state government managers), but also for public policy makers (e.g., legislative branches of government). For example, Chan et al.'s research on racial hate crime in the United States informs policy makers to pay greater attention to data-driven approaches for identifying lone-wolf perpetrators than to key word searches of speeches. McGrath provides guidelines for the successful deployment of identity verification systems. Leong et al. recommend encouraging local business incubation as a more successful policy approach to economic development than government assistance to rural villages. Srivastava et al. (2016) offer the policy recommendation that efforts to curb corruption through e-government should target legal and media institutions first.
The authors, then, are exemplary in designing and executing studies that provide both rigorous findings and the additional explication of their policy recommendations. It is important for IS researchers to be clear about their own policy recommendations. It may also be possible, in the final round of an accepted paper, to add a note on how the policy recommendation was received. Finally, we suggest that IS researchers should relabel their practical implications section to policy implications. There is no reason to presume that managers of businesses are the only practitioners who can benefit from our insights.
